Abstract Climate change could have major implications for the global tourism industry if changing environmental conditions alter the attractiveness of holiday destinations. Countries with economies dependent on tourism and with tourism industries reliant on vulnerable natural resources are likely to be particularly at risk. We investigate the implications that climate-induced variations in Atlantic hurricane activity may have for the tourism-dependent Caribbean island of Anguilla. Three hundred tourists completed standardised questionnaires and participated in a choice experiment to determine the influence hurricane risk has on their risk perceptions and decisions regarding holiday preferences. The hurricane season had been considered by 40 % of respondents when making their holiday choice, and the beaches, climate and tranquility of the island were more important than coral reef-based recreational activities in determining holiday destination choice. Choice models demonstrated that Climatic Change (2012) 114:745-768 
respondents were significantly less likely to choose holiday options where hurricane risk is perceived to increase, and significantly more likely to choose options that offered financial compensation for increased risk. However, these choices and decisions varied among demographic groups, with older visitors, Americans, and people who prioritize beachbased activities tending to be most concerned about hurricanes. These groups comprise a significant component of the island's current clientele, suggesting that perceived increases in hurricane risk may have important implications for the tourism economy of Anguilla and similar destinations. Improved protection of key environmental features (e.g. beaches) may be necessary to enhance resilience to potential future climate impacts.
Introduction
Tourism is one of the largest and most rapidly expanding economic sectors in the world, and is critically important for the local and national economies of many countries (Agnew and Viner 2001; Gössling and Hall 2006; Becken and Hay 2007) . Mass tourism is highly sensitive to climatic variation because favourable environmental conditions are a major component of decision-making regarding holiday destinations, particularly for the dominant 'sun, sea and sand' tourism industry (Uyarra et al. 2005; Bigano et al. 2006; Becken and Hay 2007) . Climate change could have significant implications for the global tourism industry by reducing the attractiveness of currently popular destinations and/or increasing favourable conditions in alternative locations (Lise and Tol 2002; Scott et al. 2004) .
Tourist destinations that are particularly vulnerable to change are those with economies already dependent on tourism and reliant on international travel rather than local markets (Wall 1998; Maddison 2001) . Moreover, destinations that attract visitors because of location-specific natural resources, principally coastal areas, islands and mountainous regions, are expected to be particularly vulnerable if changing climate affects those natural resources (Wall 1998) . Small islands are frequently identified as places of significant concern as their economies often depend strongly on tourism, and because the coastal attractions on which island tourism is typically founded are vulnerable to sea level rise, storms and increasing sea temperatures (Lewsey et al. 2004; Becken and Hay 2007; Meheux et al. 2007; Mimura et al. 2007 ).
The Caribbean is one of the most tourism-dependent regions of the world, attracting 22.5 million annual stopover visitors (CTO 2005) and accounting for approximately 7 % of annual world tourist arrivals (Daye et al. 2008) . The tourism sector is estimated to generate 14.8 % of the gross domestic product (GDP) of the Caribbean region and to employ 2.4 million people (15.5 % of total employment) (WTTC 2004) . However, the economic contribution of tourism varies among islands; for example, tourism generates more than 70 % of GDP and employment opportunities in Antigua and Barbuda, the British Virgin Islands (BVI) and Anguilla but only 10 % in Puerto Rico, Haiti and Martinique (WTTC 2004) . Like many tropical island holiday destinations, Caribbean tourism is predominantly dependent on coastal attractions such as beaches and coral reefs (Lewsey et al. 2004; Uyarra et al. 2005) . Pronounced dependence on these natural resources means that the Caribbean tourism industry, and especially islands with economies strongly dependent on tourism, are likely to be particularly susceptible to climate change (Becken and Hay 2007; Mimura et al. 2007) .
The climate change impacts of particular relevance for the Caribbean include rising sea levels, changes in the frequency and intensity of hurricanes, elevated sea surface temperatures and changing rainfall patterns (Becken and Hay 2007; Mimura et al. 2007 ). Very few studies have specifically examined the direct effects these impacts could have on Caribbean tourism. Most notably, Uyarra et al. (2005) show that at least 80 % of tourists visiting the Caribbean islands of Bonaire and Barbados would not return to these islands for the same holiday price if coral bleaching and reduced beach area occurred. The importance of Caribbean beaches for island economies was also demonstrated by Dharmaratne and Brathwaite (1998) who estimated the access value of the beaches on the west and south coasts of Barbados at US$13 million, indicating economic implications of beach loss resulting from sea level rise. Changes in hurricane activity in the Caribbean Sea would also be highly significant for the Caribbean tourism industry (Becken and Hay 2007) , but little is known about the likely effects of changing extreme events upon tourism (Bigano et al. 2005) .
Since 1995, increases in North Atlantic hurricane activity has led to ongoing debate about the relationship between increasing hurricane frequency and intensity, anthropogenic climate change and elevated sea surface temperatures (Goldenberg et al. 2001; Emanuel 2005; Trenberth 2005; Webster et al. 2005; Holland and Webster 2007) . However, the vulnerability of the Caribbean region and its tourism industry to any increase in hurricane activity is unmistakable (Mimura et al. 2007 ). For example, the impact of hurricane Ivan on Grenada in 2004 resulted in the damage or loss of 90 % of hotel rooms on the island and led to US$108 million of damage (Mimura et al. 2007 ). These losses accounted for 29 % of Grenada's annual GDP (Becken and Hay 2007) , and the impact of the same hurricane in the Cayman Islands led to economic damages estimated at 200 % of GDP (Young 2005) . Similarly, in Anguilla, hurricanes Luis (1995) and Lenny (1999) inflicted severe damage to the island's tourism industry (ECLAT 2000; Young 2005) , with estimated industry losses after Lenny of US$26.3 million (ECLAT 2000) .
In addition to the direct impacts of extreme events on tourist destinations, indirect impacts on tourist perception of the risk of extreme events can influence destination choice (Bigano et al. 2005; Gössling and Hall 2006) , and the success of holiday regions may be highly dependent on these perceptions (Eitzinger and Wiedemann 2007) . The main objectives of this study were therefore to 1) understand the socio-economic characteristics and holiday preferences of tourists to the Caribbean island of Anguilla, 2) investigate the influence of hurricane risk on tourist destination choice and holiday preferences, and 3) examine how these vary between different groups of tourists visiting the island. The results of this study should provide evidence of the repercussions that changes in hurricane activity may have for the Anguillan tourism industry, with implications for other comparable Caribbean holiday destinations.
Methods

Study area
The study was carried out in Anguilla (18°15' N, 63°10' W), one of the islands of the Lesser Antilles chain in the Caribbean Sea. Anguilla has a land area of 91 km 2 , a population of 13,900 and is one of the least densely populated islands (c. 153 people per km 2 ) in the region (CTO 2007) . The topography is low-lying with the highest point 65 m above sea level (Carty and Petty 2000) . The island lies in the centre of the Atlantic hurricane belt and the regional hurricane season runs from June to November (Mukhida and Gumbs 2008) . Anguilla experiences a tropical storm or hurricane approximately once every 3 years (NOAA 2009) , and over the last 50 years has been severely affected by three hurricanes; Donna in 1960 , Luis in 1995 and Lenny in 1999 (Young 2005 .
Tourism dominates Anguilla's economy, generating 72 % of the island's GDP and 80 % of total employment (WTTC 2004) . Annual tourist arrivals to the island are approximately 78,000 (CTO 2007) . The official tourist season runs from December to April (mean tourist arrivals during these months, 6903±950 SD). Tourist arrivals are typically lower throughout the June to November hurricane season (monthly mean 4559±2170 SD), and decline most substantially between September to November (monthly mean 2924±1705 SD; CTO 2009). Anguilla has developed as an up-market tourist destination since the late 1970s, and the white sand beaches, described as some of the most pristine in the Caribbean mean that tourist activities are primarily beach-based (Carty and Petty 2000) .
Sampling and data collection
Questionnaires were completed with tourists visiting Anguilla between the peak holiday months of March and April in 2008. The study took place out of the hurricane season, but the demographic characteristics of tourists do not change appreciably throughout the year (Anguilla Tourist Board personal communication 2008), so these surveys should be representative of the whole tourist season. It is possible that tourists visiting Anguilla during the hurricane season may have different perceptions regarding hurricane risk. However, the numbers of tourists who visit during the hurricane months are far fewer compared with other times of the year, so their influence on the tourism industry is relatively low.
The questionnaires were carried out between 09.00 and 18.00 at three of the main beaches on the north, west and south coasts. Most hotels and guest houses are located on or near a beach, so survey locations were selected to represent the range of tourists visiting Anguilla, while also providing sufficient numbers of tourists to allow effective sampling; few people were encountered on four other major beaches away from the study beaches. The interviewer walked from one end of the beach to the other, approaching each person in turn, asking if they were on holiday and if they would participate in the survey. For groups of tourists, only one member of each group was surveyed. Beaches were visited between 6 and 21 times, with care being taken to survey people only once.
Questionnaire structure
The questionnaire consisted of four sections: a) questions to determine respondents' holiday attitudes and preferences (i.e. holiday activities in which respondents expected to participate while holidaying on the island, including going to the beach, sunbathing, beach walking, swimming, diving, snorkeling, fishing, water sports, eating fish and eating shellfish, and respondents' length of stay, seasonality of visit, reasons for visiting and accommodation); b) choice questions regarding hurricane risk; c) choice experiment follow-up questions to explore respondents' perceptions and motivations; and d) demographic information (i.e. age, nationality, gender, education, number of dependents, income) to relate to respondents' choice experiment responses, and to ensure the survey sample was representative. For the purpose of this study, the term 'hurricane' hereafter refers to the risk of any category of hurricane (using the Saffir-Simpson scale) or tropical storm.
The choice experiment method
Economists have developed a variety of techniques for estimating trade-offs between costs and benefits of environmental goods and services (Boxall et al. 1996; Bennett and Adamowicz 2001) . One class of methods, known as 'stated preference' techniques includes the contingent valuation method and choice experiments. The most commonly used method has been contingent valuation (Boxall et al. 1996) , which relies on direct survey questions to elicit values, typically by asking respondents to state their willingness to pay for a hypothetical change in the level of an environmental good (Hanley et al. 2001) . Choice experiments have gained prevalence in environmental resource valuation studies (Hanley et al. 1998; Bennett and Blamey 2001; Carlsson et al. 2003) , as they are more amenable to decisions involving multiple attributes (Glenn et al. 2010) and are suited to examining alternative changes in environmental goods (Hanley et al. 2001) . Survey respondents are presented with a series of hypothetical choices ('choice sets') across alternative goods (Hanley et al. 1998) , which are described in terms of attributes with varying levels. Usually one of these attributes is price (Hanley et al. 1998) . If respondents choose a certain bundle of attributes, it is assumed that they prefer the levels of attributes in that bundle over those of the alternative (Lindberg et al. 1999) .
While the contingent valuation method is a powerful and useful tool in deriving value estimates for natural resources, a choice experiment approach may be more useful in terms of determining the impact of hurricane risk on tourist destination choices. Tourist destination choices can be thought of as the selection from a set of alternatives, which is determined by multidimensional attributes or characteristics of the destinations, including hurricane risk. The experimental aspect of this method is advantageous because it provides information on the willingness of respondents to make trade-offs between the individual attributes, the relative importance of the attributes, and their likely responses to different situations (Boxall et al. 1996; Bennett and Blamey 2001) . As multiple choice sets are typically presented to each respondent, individuals are given the opportunity to respond to a range of prices and attributes, creating a panel of responses from each respondent and larger effective sample size (Hanley et al. 2001; Scarpa and Rose 2008) .
The first steps when developing choice questions involve characterizing the problem, then selecting appropriate attributes and levels. The two key variables that are used to describe hurricanes are their frequency and intensity (see Webster et al. 2005; IPCC 2007) and these variables were, therefore, used as the two hurricane attributes. The choice experiment also included a 'cost' attribute, which facilitates a monetary evaluation of other attribute levels. Limiting the choice experiment to three attributes helped to reduce the complexity of the experiment for the respondent. Although the scenarios presented in the choice experiment are hypothetical, the attributes and levels must be meaningful and relevant for respondents (Bennett and Blamey 2001) . For this purpose, a pilot survey was carried out with 50 respondents, including 45 tourists and five key informants (three senior staff members from the Anguilla Department for Fisheries and Marine Resources (DFMR) and two experienced local fishermen), to gauge appropriate attribute levels and ensure the attributes and choice questions were meaningful and clear.
Choosing the attribute levels for the choice experiment
The 45 tourists were asked a series of questions to identify appropriate levels for the hurricane frequency and cost attributes. Respondents were first asked to describe the likelihood of hurricane occurrence that would prevent them from coming on holiday (using a ratio scale, in which a 1:100 risk equates to a hurricane being expected during 1 week for every 100 weeks visiting the same holiday destination). Respondents were then shown a series of cards with picture grids depicting likelihoods of hurricane occurrence ranging from 1:100, 5:100, 10:100, 15:100, 20:100, 30:100, 40:100 to 50:100. The cards were shuffled, shown separately to each respondent and for each card respondents were asked if they would choose to come on holiday. The cards were shuffled again and respondents were asked to describe each picture in terms of the level of hurricane risk they perceive, using the scale: very low, low, medium, high or very high. Finally respondents were asked to estimate the price of their current holiday (including travel to Anguilla and accommodation, per person/per week (pp/pw)). Information on gender, age and nationality was also collected from each respondent.
As the frequency of hurricane risk increased, the number of respondents who said they would not choose that holiday also increased. On average, hurricane frequencies of 1:100 and 5:100 were perceived 'low risk', 10:100 to 20:100 were 'medium risk' and 30:100 to 50:100 were 'high risk'. At the 15:100 level, almost half (44 %) of respondents said they would choose not to come on holiday. However, for hurricane frequencies in excess of 10:100, the credibility of the experiment was increasingly questioned by respondents. Consequently, the levels selected for the questionnaire survey were 1:100 (which is closest to the current hurricane risk in Anguilla), 5:100 (between the upper and lower frequencies chosen) and 10:100 (the maximum risk many of the respondents considered meaningful).
The mean holiday price was US$2,525 pp/pw (±1142 SD) and holiday price ranged from US$500 to US$5,000 pp/pw. The cost attribute levels were chosen to reflect this mean, maximum and minimum holiday price, in order to capture a realistic range of price reductions for the choice experiment. Thus, levels included a baseline, which was called 'No change' (i.e. current price), and then a range of reductions from the mean holiday price, including 10 % (c. US$250 pp/pw), 20 % (c. $500), 50 % (c. $1,250) and 80 % (c. $2,000).
The 'hurricane strength' attribute levels were determined during the key informant interviews. These discussions helped to identify the main holiday characteristics affected by a hurricane, including the number of beach/swimming days lost and whether other outdoor activities and/or flights from the island would be possible. The key respondents were then asked to identify how a weak (tropical storm to category 1 hurricane), medium (category 2-3 hurricane), or strong (category 4-5 hurricane) might influence these key holiday characteristics.
The design and facilitation of the choice experiment
The choice experiment attributes and levels determined by the pilot survey (Table 1) were combined into 45 (3×3×5) different scenarios, one of which was the 'status quo' or current situation. These were presented as 45 'choice set' cards, each consisting of the 'status quo' option and one of the alternative scenarios (see Supplementary Online Material Fig. S1 , for an example choice set). A status quo situation is usually included in each choice set (Hanley et al. 2001 ) to determine whether respondents are willing to change from their current situation (Bennett and Adamowicz 2001) . The status quo was always labelled 'Option A', and the alternatives were all labelled 'Option B'. For each choice set, respondents were asked to choose between the two options.
To make the experiment manageable for respondents, a blocked factorial design was used (Bennett and Adamowicz 2001) in which respondents were presented with a subset of nine of the 45 choice sets. To ensure each alternative was seen by the same number of respondents, the 45 choice set cards were shuffled and nine were used for the first respondent, the next nine for the second respondent and so on, until all cards had been viewed. The choice set cards were then re-shuffled and the process was repeated five times, resulting in a sample size of criteria for this method (Bennett and Adamowicz 2001; Hensher et al. 2007 ). One choice set had identical attribute levels for Option A and Option B; so this card was always excluded, and one in every five respondents was therefore shown eight cards.
Before beginning the choice experiment, respondents were provided with contextual information and an explanation of the attributes and levels. Respondents were also taken through an example choice set, given a clear description of Option A and what a possible alternative option might look like.
The questionnaire and choice experiment were piloted with 30 respondents, to ensure the survey was comprehensible to respondents and of acceptable length. In order to reduce the hypothetical nature of the experiment, the survey was carried out on beaches while respondents were experiencing their holiday (see Fish 2006) . In addition, to inform respondents of the risks to which we were referring, respondents were asked to try and consider the following key points when they made their choices: that there is no risk to personal safety between options; that all other holiday characteristics remain the same between options; and to consider each option independently. Respondents' were asked to consider that there would be no risk to personal safety between options, so that the choices they made could be directly related to the holiday attributes affected, and not to other influencing factors.
Statistical analyses
The choice experiment approach is typically described using random utility theory models, in which an individual presented with a choice of goods will choose the one that has the greatest 'utility', or value to them (Boxall et al. 1996; Lindberg et al. 1999) . In this study, respondents were asked to choose between the current situation Option A, and a hypothetical alternative Option B. The cost or benefit associated with each choice made by the respondent is considered to be incorporated into the value of each Option B alternative. Binary logit models may be used to estimate the associated value of the attributes of the two alternatives (Boxall et al. 1996) ; where the dependent variable (y) is explained as the choice between the alternative scenarios Option B (1), or the status quo Option A (0). The probability (P) of a respondent choosing Option B over Option A can be modeled as a function of the attributes 
However, each respondent was presented with a bundle of 9 (or in some cases 8) choice sets, so responses from each individual were not independent of one another. Multilevel logistic regression models were therefore used to investigate the choice response and between-individual variation. A two level hierarchical structure was used, with the random component split into two parts: variation at the level of choice (e i ), and at the level of the individual (u j ). This can be expressed as:
The inclusion of cost in the attribute options presented to tourists enables the willingness to pay (WTP) for a particular value to be calculated. By specifying a linear form for the model, the WTP for an attribute level, relative to the baseline level, is found as the ratio of the coefficient on the attribute (β i) to the coefficient on cost (β P) (Hanley et al. 2001) :
The model described in Eq. (2), was run using the multilevel modelling package MLwiN (Rabash et al. 2000) and included the three attributes (hurricane frequency, hurricane strength and cost of holiday). Twenty-three independent respondent variables (10 holiday activity preferences and 13 demographic characteristics) were collected from the questionnaires. As many of these variables were correlated, a Principal Components Analysis (PCA) with Varimax rotation (in order to load smaller numbers of variables onto each factor resulting in more interpretable clusters of factors (Field 2005) ) was used to identify groups of individuals or preferences, and the resulting component scores were then used as predictor variables in the model. The distribution of data were checked in all cases to ensure that they were appropriate for the analyses.
The multi-level model was first run with data from all respondents, and then repeated with the respondents that always selected the status quo Option A excluded, because these respondents provide no information about changes in attribute levels (Fish 2006) , and because the validity of their responses may be questionable. However, as there was no appreciable difference between the two models, we report only the initial model with larger number of respondents. The Wald test statistic was used to calculate Chi-squared and p values to test the significance of each attribute level and PCA factor coefficient. Odds ratios were calculated from the exponentials of the coefficients, and used with p values to interpret the model results and response trends. The odds ratios identify the relative importance of each attribute (compared to its baseline level) in establishing whether the alternative Option B was chosen over Option A. Odds ratios >1 indicate an increased likelihood of the alternative Option B being chosen.
The choice experiment responses were also used to estimate conditional logit and mixed logit models. While the conditional logit model treats coefficients for each attribute level as fixed, the mixed model permits examination of preference heterogeneity for attribute levels by treating the coefficients as random parameters (Hensher and Greene 2003) . The mean and variance of the coefficients are estimated using simulated maximum likelihood assuming a normal distribution. The choice experiment prompted respondents to choose between an alternative trip and the current trip, therefore these models include an alternative specific constant (ASC) for the status quo.
Further potential sources of heterogeneity were also investigated by interacting demographic variables derived from the PCA, with the ASC and with variables measuring hurricane likelihood and strength. For the likelihood variable, the probability of a hurricane is treated as a continuous variable (named 'hurricane probability') taking on values of 0.01, 0.05 and 0.10. The strength variable contains components of days lost, ability to engage in outdoor activities and availability of flights off the island, any one of which may induce aversion in particular user groups. Therefore, three new variables were created to represent how each of these conditions may relate to hurricane strength. Specifically, 'holiday lost days' is set to values of 1.5, 3.5 and 7 for weak, medium and strong hurricanes respectively, while 'outdoor activities' is represented with an indicator variable equal to 1 for weak hurricanes and 0 for medium and strong hurricanes, and 'flights' is represented with an indicator variable equal to 1 for weak and medium hurricanes and equal to 0 for strong hurricanes. The values for each of the hurricane strength conditions relate to the attribute level details described in Table 1 .
Willingness to pay (WTP) measures were estimated with the conditional and mixed logit model parameters, using the formulation in Eq. (3). As respondents had already acquired property rights to the current trip, the proper interpretation of WTP in this context is willingness to accept compensation (WTAC) for lost quality and additional risk associated with a hurricane. The Krinsky and Robb (1986) parametric bootstrapping method was used to derive 95 % confidence intervals for WTAC using 5,000 draws from a multivariate normal distribution.
Results
Characterising the tourists of Anguilla
A total of 300 tourists were surveyed in Anguilla during March and April 2008. The survey sample was 56 % female and predominantly American (78 %), which is likely to be representative of the whole tourist demographic in Anguilla. The modal age category was 45-54 years, with 69 % of respondents aged >45 years and 25 % with dependents <16 years old. Respondents in full time employment represented 48 % of the sample, while 24 % were self-employed and 15 % were retired. The majority of respondents (70 %) had a university degree, 12 % had a PhD/doctorate and 10 % had a vocational qualification. The majority of respondents were willing to state their income (93 %), and of these 38 % stated that they had an annual household income of over US$100,000, thus highlighting the up-market nature of this destination. Income was fairly evenly distributed among the other income brackets, although relatively few respondents (9 %) had less than US$40,000 household income per annum.
Sixty-five percent of respondents were visiting Anguilla for a period of 7 to 14 days and the mean holiday length was 10 days (±8.3 SD). The majority of respondents (61 %) had visited Anguilla previously and the number of prior visits ranged from 1 to 40 (mean ± SD 0 6.5±5.8). Most visitors (86 %) had also visited other Caribbean islands before. Respondents' previous visits to Anguilla were not evenly distributed throughout the year; with most visits in March (24 %) and April (15 %). While 14 % of respondents had previously visited Anguilla during the 6 month hurricane season (June to November), only 3 % had visited during the peak hurricane months of August and September.
The majority of respondents (80 %) were aware of the hurricane season and, of these, 84 % said hurricanes were most likely in September, 31 % knew the season started in June and 42 % knew it ended in November. Just 9 % of respondents thought that the hurricane season fell outside of the June to November period. The hurricane season was considered by 40 % of respondents when they made their current holiday reservation.
Among the reasons for visiting Anguilla during March and April, the attractive Caribbean climate and the unfavourable climate in home countries were ranked as the two most important, followed by the low hurricane risk during March and April, holiday cost and the timing of work or school holidays (Fig. 1) . Specific reasons for choosing Anguilla as a holiday destination are shown in Fig. 2 . Beaches and beach activities were rated in the top five by 92 % of respondents, and the climate and tranquility of the island were rated in the top five by 88 % and 84 % of respondents, respectively.
The 10 holiday activities were reduced by the PCA to four factors that describe related tourist preferences. The factor scores for each holiday activity indicate the preference for, and frequency with which tourists expect to participate in each activity (i.e. positive factor scores indicate higher frequency of use). The positive factor scores therefore broadly relate to four groups of people who like 'beach activities' (Factor 1), 'eating seafood on holiday' (Factor 2), 'underwater activities' (Factor 3), and 'other water activities' (Factor 4), and accounting for 18, 14, 13 and 13 %, respectively, of the total variance ( Table 2 ).
The 13 respondent demographic variables were reduced by the PCA to six factors that describe related characteristics, of which the positive factor scores broadly relate to: 'older, retired respondents with no children at home' (Factor 1), 'Americans (not Europeans)' (Factor 2), 'highly educated respondents' (Factor 3), 'left education early' (Factor 4), 'part-time employment and with children' (Factor 5), and 'high income and with children' (Factor 6). These factors accounted for 15, 14, 12, 12, 11, and 10 %, respectively, of the total variance (Table 3) .
Multilevel models of tourist choices of hurricane and cost attributes
All respondents (n0300) answered the choice questions, providing 2,640 responses for analysis (Table 4 ). The odds of choosing the alternative to the status quo, Option B, decreased significantly as both hurricane attributes increased. As the holiday price reduction increased, the odds of choosing Option B significantly increased. However, a reduction in holiday price overrides the effect of both hurricane attributes on respondents' choice decisions, as even the lowest holiday price reduction alters the probability of choosing Option B ('$250 less' odds ratio 0 61.50) more than the hurricane attributes ('5 in 100 frequency' odds ratio 0 0.17 and 'medium strength' 0 0.10, Table 4 , Fig. 3 ).
The inclusion of the PCA factors relating to respondent holiday activity preferences (Table 2 ) and demographic characteristics (Table 3) did not appreciably alter the probabilities of choosing each hurricane and cost attribute (comparison of Tables 4 and 5). However, respondents who enjoy typical beach activities while on holiday; retired, older respondents with no young children; and Americans were all significantly associated with not choosing any given Option B alternative compared to Option A. 
Conditional and mixed logit models of tourist choices of hurricane and cost attributes
Results of the conditional logit and mixed logit models show that all attribute coefficients are highly significant, of the expected sign and indicative of aversion to higher levels of trip cost, hurricane likelihood and hurricane strength (Table 6 ). In consensus with the PCA, the mixed logit results (model 2) indicate significant preference heterogeneity for all levels of Odds ratios for hurricane and cost attribute levels calculated from a multilevel model of the probability of choosing each attribute level. Bars depicting odds ratios >1 indicate an increase in the probability of Option B being chosen in preference to the status quo attributes, identifying that retired individuals, older individuals with no children, Americans, and those that engage in beach related activities may respond differently than others in the sample.
Results of the mixed logit estimation with interactions are shown in Table 7 . The negative sign on the ASC in the mixed logit models suggests that when hurricane attributes are accounted for and preferences are allowed to vary, individuals are willing to trade diminished quality for price concessions. The positive coefficient on the interaction between 'retired' and the status quo ASC, shows that retired individuals appear to have a unique aversion to the choice B alternative, indicating a general aversion to risk. However, as retired individuals comprised less than 14 % of the sample, and because the aversion is nominal, the deviation of their preferences from those of the sample is not enough to suggest general heterogeneity in the sample. Americans appear to be averse to higher hurricane likelihood, as indicated by the negative coefficient on the interaction term in the second column (model 4). Individuals who are more likely to engage in beach activities such as sunbathing, swimming or walking on the beach appear to be averse to lost days, and the possibility of engaging in outdoor activities (models 5 and 6).
The standard deviation of the highest hurricane strength coefficient becomes non-significant in model 5, indicating that aversion to lost holiday days is the likely source of heterogeneity Table 6 Summary of results for the choice experiment applied to tourists in Anguilla, using fixed (conditional logit) and random (mixed logit) parameter models (*** denotes significance at the 1 % level, ** denotes significance at the 5 % level) Table 7 Summary of results for the choice experiment applied to tourists in Anguilla, using random (mixed logit) parameter models with demographic and holiday variable interactions. Interactions between hurricane variables and demographic characteristics were also tested. Only significant interaction effects are reported (*** denotes significance at the 1 % level, ** denotes significance at the 5 % level, * denotes significance at the 1 % level) Variable among respondents. A similar result is found in model 6 with outdoor activities and hurricanes of medium strength. When all individually significant interactions are included (model 7) the medium strength variable becomes non-significant and the heterogeneity of aversion to high strength disappears, indicating that the sources of aversion and heterogeneity have been captured by other variables in the model. Loss of significance on other parameters indicates likely multicollinearity between the 'American', 'holiday lost days' and 'outdoor activities' variables. The notably smaller log-likelihood value indicates that other models are preferred in terms of goodness-of-fit. Interestingly, the 'flights' indicator variable did not produce significant interaction effects for any group (and hence is not included in Table 7) . Indeed it appears that it is the prospect of lost days or the inability to engage in outdoor activities that produces the aversion to hurricane strength by respondents, rather than the possibility of not being able to fly home. Furthermore, the relative magnitudes of the coefficients on the hurricane attributes suggest that increasing hurricane strength is slightly more of a concern to respondents than increasing likelihood of hurricane.
3.4 Tourists' willingness to accept compensation (WTAC) for lost quality and additional risk associated with a hurricane Mean willingness to accept compensation (WTAC) values and 95 % confidence intervals are reported for models 1 and 2 (Table 8) . Given the mean holiday cost of US$2,525, the WTAC values suggest that respondents would have to be fully compensated for a high probability of a hurricane strike, or an occurrence of a strong hurricane relative to the status quo. Another interpretation is that a high likelihood of a hurricane or the prospect of a high strength hurricane each represents reservation conditions for respondents, suggesting that on average, they would be indifferent between engaging in these trips at no cost and not engaging in the ). These models separate groups of respondents who are acutely averse to particular aspects of hurricane risk and remove the premium they are willing to pay from the sample average. For example, the interaction terms in models 5 and 6 suggest that those who engage in beach activities would have to be compensated US$249 for each additional day lost due to hurricane strength and roughly US$978 for the loss of outdoor activities. When these premiums are accounted for, the willingness to pay values are quite similar across model specifications.
Influences of hurricane and cost attributes on respondent choices
Of the 300 respondents who participated in the choice experiment, 82 % (n0247) opted for the alternative Option B at least once. The hurricane and cost attributes influenced decision-making differently (Table 9 ). Although the hurricane and cost attributes were stated to influence the decisions of 255 and 212 respondents, respectively, respondents also stated that the attribute on which they focused most strongly was hurricane likelihood (49 respondents), hurricane strength (111 respondents) and the cost attribute (31 respondents). A similar trend was apparent among those who always chose Option A (hurricane likelihood: n038; hurricane strength: n023; cost attribute: n02; Table 9 ). Of the stated reasons for choosing Option B in preference to Option A, the most common (44 % of respondents) was that good weather and being able to go to the beach are the most important elements for their holiday (see Supplementary Online Material Table S1 ). Thus, an alternative holiday, Option B, which may jeopardize these holiday characteristics, would be less attractive. Personal safety, risk aversion, and being concerned about hurricanes were the next most common reasons that influenced respondents' choices. Only 4 % of respondents explicitly stated that hurricanes did not concern them. On the other hand, comparatively few respondents (8 %) stated that their decisions were predominantly influenced by cost, i.e. whether or not they would receive a price reduction for their holiday. Similarly, respondents who always chose the status quo, Option A, stated that decisions were primarily based on concerns regarding hurricanes, safety, and the importance of good weather, rather than holiday price (Table S1 ). 
Discussion
Tourists visiting the island of Anguilla are highly responsive to changing hurricane risk and holiday price. Indeed, all of the model results show that tourists are significantly less likely to choose holiday options where hurricane risk is perceived to increase. The multilevel model results indicate that a reduction in holiday price overrides the negative effect of increased hurricane risk for many tourists' decision-making, and the logit models also indicate that cost is the most significant variable. Interestingly, lost days and the inability to engage in outdoor activities are key factors that contribute most significantly to the aversion to hurricane strength by respondents, rather than the possibility of not being able to fly home. Risk perception also varied among different demographic groups, with older individuals, Americans, and people who prioritize beach activities while on holiday, tending to be most concerned about hurricanes.
Tourist characteristics
The results from this study suggest however, that the majority of tourists visiting Anguilla are American, older than 45 years, and with relatively high levels of education and income. In addition, the most important criteria for choosing Anguilla as a holiday destination are the beaches, the climate and the tranquility of the island, consistent with the environmental features and up-market tourism promoted on the island (Carty and Petty 2000; ATB 2009 ). Given that these predominant demographic groups (older individuals, Americans and 'beach lovers') are the types of tourists that are most concerned about hurricane risk (Table 5) , these results suggest that perceived increases in hurricanes may have important implications for the tourism industry in Anguilla. The hurricane season was not the dominant reason for the seasonality of travel to this destination. However, the risks associated with hurricanes are clearly a contributing factor in the choice of holiday, as 40 % of respondents considered the hurricane season when choosing Anguilla as a holiday destination. With a predominance of American visitors to the island (CTO 2009), and the impact hurricanes have in the United States (NOAA 2009), awareness and concerns regarding hurricanes is not surprising.
Tourist responses to changing risks of hurricane impact
The choice experiment indicates that respondents are progressively less likely to choose holiday options when the 'likelihood of a hurricane' or 'strength of hurricane' attributes increase. Respondents were also highly price-responsive and progressively more likely to choose options with increased hurricane risk where monetary compensation increases from the status quo. Interestingly, only 30 % of respondents mentioned cost as an influencing factor in decision-making (with just 8 % stating cost as the main focus; Table S1 ). However, all model results (Tables 4, 5 and 7) indicate that cost was by far the most significant factor in determining whether respondents chose an Option B alternative in preference to the status quo Option A.
Factors influencing holiday choice preferences
The probability associated with choosing each hurricane or cost attribute was not consistent with respondents' perceptions of the importance of each attribute in terms of personal decision-making. For example, models of choice experiment responses (Tables 4 and 5) show that a price reduction is more likely to influence respondents' decisions compared to either of the hurricane attributes. By comparison, the open-ended 'follow-up' questions indicated that respondents focused most strongly on the likelihood of hurricane attribute to determine whether or not to choose Option B in preference to Option A, followed by the strength of hurricane and cost attributes (Table 9 ). In addition, the logit models highlighted that certain demographic groups were more averse to the strength of hurricane, in comparison to the likelihood of hurricane attribute (Table 7) . A common human preference for negative information, or a 'negativity bias' (Eitzinger and Wiedemann 2008) may have resulted in a focus on the hurricane attributes and associated negative consequences rather than the more positive cost attribute. Respondents' explanations for their decision-making (see Table S1 ) also suggest that they may place greater weight on negative information (Eitzinger and Wiedemann 2008) .
The factor analyses demonstrated that different types of tourist tend to exhibit differing holiday preferences, and especially in relation to tourism-related risks. For example, it has been suggested that learning theory may provide an explanation for certain differences in the way risk is perceived among different groups of people (Simpson and Siguaw 2008) . Risk-aversion among older people may differ from younger people, as a consequence of greater personal life experiences or through the experience of learning from others (Simpson and Siguaw 2008) . The reduced likelihood of choosing any given alternative holiday option over the status quo by tourists from the 'older and retired' group, is consistent with this, and with the finding that a preference for tourism-related risk can decrease with age (Gibson and Yiannakis 2002) .
Specific holiday activities, environmental features and climatic conditions are often important factors in determining the attractiveness of tourist destinations (Lise and Tol 2002; Uyarra et al. 2005; Hamilton et al. 2009 ). In this study, Americans and people who enjoy beach activities were less likely to choose alternative holiday options in place of the status quo, and thus appear to place greater emphasis on selecting hurricane-free holidays. Furthermore, the loss of beach days and outdoor activities were both holiday attributes that were shown to be significantly more important to respondents than the possibility of not being able to fly home because of a hurricane event.
Implications of increased hurricane risk for tourism
This study suggests that, if hurricane activity on Anguilla increases, or is perceived to increase, many tourists may seek alternative holiday destinations. In addition, the types of tourist that would be less likely to visit if the current holiday conditions change ('older, retired', Americans, and 'beach lovers'), represent the main tourist groups that currently holiday in Anguilla. As 61 % of respondents in this study were repeat visitors, a change in tourist behavior could be very significant for the island's tourism industry. Whilst risk-averse choice decisions among respondents' are perhaps to be expected, the results of this study are important to highlight which segments of Anguilla's tourism market are most likely to be influenced by possible changes.
It is difficult to predict changes in tourist behavior accurately in response to environmental change (Lise and Tol 2002) , or the impacts that environmental change may have on the relative attractiveness of individual island destinations (Uyarra et al. 2005) . However, tourists have been shown to change their behaviour if the climate or environmental attractiveness alters or if tourism-related risks increase. For example, arrivals to Grenada and the Cayman Islands fell by 4 and 35 % respectively after hurricane Ivan in 2004. It is likely that other destinations in the region, unaffected by the hurricane benefitted from those more severely affected (Daye et al. 2008) . Indeed, addressing the changing comparative and competitive advantages between destinations is crucial to fully understanding the influence of environmental change on the relative attractiveness of Caribbean islands. It should be noted that due to the possibility of tourist substitution between islands, region-wide impacts on the tourism industry may be less significant than local impact. That is, losses to one island may be offset by gains to another. Examination of such substitution effects is an important area for future study.
In response to a change in tourist demand, tour operators may also be able to switch products. However, suppliers of tourism services, or the owners of hotels or resorts are typically much less flexible (Lise and Tol 2002) . The luxurious resorts that cater for the tourism industry in Anguilla target organized and independent mass tourists, who tend to be among the most risk-averse and therefore likely to change holiday plans if risk is perceived (Lepp and Gibson 2003) . Thus, although tourists and tourist operators may be able to adapt their behaviour in the face of perceived risk and/or unfavourable environmental changes, the same may not be said for local tourist providers and local tourism economies (Lise and Tol 2002) . However, this study also suggests that if local tourist providers are able to reduce their cost, or offer compensation for loss of holiday days and activities, they may be able to adapt to increasing hurricane risk because tourists are highly receptive to price.
In this study we considered only the influence that tourists' perceptions of increasing hurricane activity may have on holiday choice decisions. However, the direct impacts of extreme events, such as damage to key environmental features and infrastructure also affect tourism demand and capacity (ECLAT 2000; Birkland et al. 2006; Becken and Hay 2007) . For example, infrastructure and property damage on Anguilla caused by hurricane Lenny in 1999 continued to constrain the tourism sector for up to 2 years after the hurricane impacted (ECLAT 2000) . Considering that most of the visitors to Anguilla currently visit outside of the hurricane season, there may in fact be fewer implications for visitors' decision-making, provided that the current tourism season is not impinged on substantially. Indeed, if rising incidence or strength of hurricanes result in greater damage to attractive tourism resources and infrastructure, then this may have a greater impact on tourist decision-making compared to the concerns of experiencing a hurricane directly. Additionally, whether tourists' decisions are affected by hurricane activity or any other environmental impact will also, in reality, depend on the alternative holiday options available.
Caribbean islands in general are dependent on tourism as the major source of revenue, and are susceptible to hurricane impacts, thus the results of this study are likely to apply to other Caribbean islands. Most tourists visit Anguilla outside of the hurricane season, which is certainly a significant advantage for the island. Anguilla's tourist demographic is also mainly interested in beaches, which have the potential to recover from extreme events naturally or with artificial beach nourishment (Browder 2002; Hayasaka et al. 2009; Houser and Hamilton 2009 ). Compared to tourism destinations fundamentally reliant on climate-sensitive ecosystems, such as the reef-based tourism island of Bonaire (Uyarra et al. 2005 ), Anguilla's tourism industry is perhaps relatively more resilient. Nevertheless, the response of the tourism industry to climate change impacts remains uncertain, and our results have shown increased hurricane activity could significantly affect tourist revenues and tourism economies on this island. For that reason, enhancing the island's socio-ecological resilience to future climate change is crucial (Adger et al. 2005; Hughes et al. 2005) . Achieving this through effective environmental protection and management, together with sympathetic and sustainable development would help to protect key environmental resources and provide long-term economic benefits to the natural resourcedependent tourism industry. experiment design and to Peter Forster for invaluable help with data-entry. Johanna Forster was supported by a joint studentship from the Economic and Social Research Council and the Natural Environment Research Council (UK). Also thanks to the reviewers of this manuscript for constructive and useful suggestions.
